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B Chemustry Brakke

ECA - Topic 05
CTO5D06 ~ Calorimetry Problems (They are the Bomb)

’ Directions: Solve each of the following calorimetry problems. Show ALL work for credit. Box in or circle all answers. SHOW UNITS at
ALL times

some of the problems involve using what is referred to as a bomb calorimeter. A bomb calorimeter is an extremely well insulated

calorimeter (similar what you made in the food energy production lab) but NO energy leaks to the outside. All energy is absorbed by
the bomb and/or the water in the bomb. The heat capacity of the bomb must be taken into account along with the water.
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1. A 1.55g of CH,0 sample is burned in a calorimeter. If the molar heat of combustion of CH,0 is -725 k)/mol, and assuming
that the 2.0 L of water absorbed ALL of the heat of combustion, what temperature changeﬂdjj/tlwgﬁmter undergo?
[ T Lol o by \"’—Y/M.a \ il N e u
i e
_ Vsl LM O - 31 K : g -
1554 CWO, = r0 ~Fackd -35,06 L3 ~~35,060F = 3., ,
32,054 CHro  \moltheo ¥
"':'ﬁv“m‘(;-#-i :)‘P(,O %%‘S"!O@C)j“ Buw
, 2.00 v 10005 U0 20004
o’ WIS -
e, ol AT
A P AT
7 i 1/ - O ™
- 5%:030“‘; - ('i’i’;oc)-:\' _»\“j- \(& )%:Q;.Jt \; GT“J
¥ - ‘ 5 [+]
| BTuw =407



IB Chemistry Brakke

ECA ~ Topic
2. Sucrose, Cy;H;,0y, reacts with oxygen according to the reaction.

CiaH20yp () + 120, (g) 2 12C0;(g) + 11H,0 (1)

Calculate the heat produced per mole of sucrose when 2.75 g of C;;Hy;0;; are reacted with excess oxygen in a bomb
calorimeter containing 4.80 kg of water. The temperature change measured is 2.10 degrees C. The heat capacity of the i
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3. A1.000 g sample of liquid hydrazine was burned in a bomb calorimeter containing 1.2 kg of water. The temperature
increased from 24.620 to 27.900 degrees C. The bomb calorimeter by itself had a heat capacity of 836 J/K.
a) Calculate the energy absorbed by the bomb calorimeter by itself.
b) Calculate the energy absorbed by the water
¢)  Calculate the molar heat of combustion for the following reaction using the above information
NaHe(l) + O:(g) > 2H,0 (1) + N (g)
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4. Abomb calorimeter was calibrated by burning a sample of benzoic acid (CgHsCOOH) which has a known heat of reaction of

3227 kJ/mol. When 1.890 g of benzoic acid is burned in the calorimeter, the temperature increased by -.6320 degrees C.
Calculate the heat capacity of the calorimeter and its contents,
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5. Gram for gram, fats in food have much more chemical energy than sugar. One component of fat is stearic acid, CygH30;.
When a sample of 1,02 g of stearic acid was burned completely in a bomb calorimeter, the temperature of the calorimeter
rose by 4.26 degrees C. The heat capacity of the bomb is 0 45 k)/degree C. Calculate the molar heat of combustion of

stearic acid in ki/mole.
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6 When a reaction was carried out in a bomb calorimeter, 17.61 k) of energy was released. The initial temperature was
22.418 degrees C. The heat capacity of the system was 17.68 kJ/ degree C. Calculate the final temperature of the

calorimeter.
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7 Phrr‘;eas Fogg, the character who went around the world in 80 days, was very fussy about his bathwater tempera;ure‘ It had
' to be exactly 38.0 degrees C. You are his butler, and one morning while checking his bath temperature, you not‘:ce tfh‘at its
42 0 degrees C. You plan to cool the 100.0 kg of water to the desired temperature by adding an atumlinourz duckie ongmally_ ,}
at freezer temperature (-24 degrees C). Of what mass must the aluminum duckie be? {Cy=0.900Jg "C; dyo0=1.00 g cm
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8. Acertain material temperature increases by 1.0 degrees C for every 1560 J that it gains, A 0.1964 g sample of quinone

(molar mass = 108.1 g) was burned and the surrounding materials temperature increased from 20.3 to 23.5 degrees C
Find the molar heat of combustion for quinone.
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